Abstract Most discussions of impacts of Climate Change have focused on species from temperate or polar regions. Impacts to species inhabiting warm climates are often believed to be small relative to those of species living in cooler climates. However, it is evident that some tropical/sub-tropical species, including some marine megafauna may face potentially serious consequences from a changing climate. For example, larger, warmer oceans may appear to benefit marine wildlife species like cold-sensitive Florida manatees; however, findings regarding the impact of global climate change (GCC) on estuaries and nearshore areas of Florida indicate that predicted impacts of climate change may be detrimental to endangered manatees. An examination of how projected impacts of climate change will affect threats to manatees and their habitat indicates that threats may be exacerbated. The most significant threats to the Florida manatee population, such as cold-stress, watercraft collisions, and harmful algal blooms likely will increase. Habitat is likely to be degraded under future climate scenarios. Alterations to Florida's marine environment are ongoing, yet current manatee management plans do not consider the impacts of climate change. The ability of manatees to adapt to change will be influenced by the speed of change and the degree to which human activity impedes or alters it. To minimize impacts to species we must recognize the influence GCC may have on populations, and begin to identify and implement ways to slow or reverse negative impacts arising from it.
Introduction
Changes in climate are impacting species worldwide. Yet, most discussions of GCC impacts have focused on species from temperate or polar regions. Impacts to species inhabiting warm climates are often believed to be small relative to those living in cooler climates (Tewksbury et al. 2008 ). As we learn more about regional impacts of GCC, it is evident that some tropical/subtropical species, including some marine megafauna may too face potentially wildlife, ecosystems, and even humans. When algae species attain high-biomass, they can cause a marked reduction of biodiversity in local phytoplankton communities. Their blooms can reduce the amount of light that passes through the water column to the benthos, leading to death of light-dependent bottom dwelling species (e.g., seagrass and attached algaes). A recent overgrowth of a protistan alga, Resultor sp., in the upper Indian River Lagoon system in Florida (widely used by manatees) exacerbated by persistent hypersaline conditions has led to the documented loss of more than 50 % of the seagrass in affected waters (Lori Morris, pers. comm.) . Unusually high manatee mortality in the Indian River Lagoon (>100; [2012] [2013] is likely related to this event. Other algae, such as the dinoflagellate Karenia brevis (Florida red tide), produce potent neurotoxins that are known to kill or sicken birds, fish, and marine mammals and can cause illness in humans.
Based on Landsberg and Steidinger's historical review (1998) , manatees are at high risk of being impacted by a Karenia brevis bloom in late winter and spring, when salinities are greatest and when large numbers of manatees migrate through or feed in red tide-affected areas. Brevetoxin pathways, which include consumption of toxin-sequestering seagrass (in attached epiphytes, blades, rhizomes), are known to result in delayed exposure (Landsberg 2002; Flewelling et al. 2005) . This means the impacts of red tide can develop over an extended area for an extended time period, long after a bloom has passed. Impacts of red tide on the manatee population have been significant. From 1984 to 2012, 366 manatees have been determined to have died from the effects of red tide, and it is suspected that another 277 succumbed to its effects (FWC unpublished data). The true number of manatee deaths due to red tide toxin exposure is probably greater. In 1996 and 2003 more than 100 manatees in each year died from brevetoxin exposure. The deaths in 2003 alone were enough to measurably reduce survival rate estimates for the adult manatee population in southwest Florida (C. Langtimm, pers. comm.) . This is especially relevant since adult survival has the highest potential effect on population growth rate (Runge et al. 2004; Marsh et al. 2011) . The number of red-tide related deaths in 2013 (>270) was the highest on record.
Several studies have suggested a relationship between the frequency, duration, and magnitude of HABs and climate change (Moore et al. 2008) . Climate-ocean interactions likely will result in changes to the phytoplankton community that could influence HAB occurrence or development (Moore et al. 2008) . Studies suggest that the warmer upper-ocean temperatures predicted under future climate scenarios would reduce vertical mixing of the water column which would influence phytoplankton growth (Doney 2006) . Most marine HAB species, including K. brevis, are dinoflagellates, possessing flagella that enable them to move through the water column. Since motile species are expected to prevail over other species it is likely blooms of motile alga, including K. brevis, will increase as a result of climate change (Moore et al. 2008 ). According to Moore et al. (2008) , a warmer earth will be associated with climate conditions similar to those of the Mesozoic Era, when dinoflagellate species were favored. As ocean waters warm, blooms will begin earlier and last longer (Moore et al. 2008) , and HABs will expand their range and period of time they occur (Gessner and Middaugh 1995) . Decreases in freshwater runoff due to drier climatic conditions could increase salinity and create more favorable conditions in nearshore areas for some species like K. brevis. Conversely, increases in extreme rainfall due to increases in storm frequency could help to offset the effects of salinity on algae growth. Even African dust, which is influenced by GCC, is believed to be used by diazotrophic (nitrogen fixing) bacteria to fuel the nitrogen economy of red tides (Walsh and Steidinger 2001) , triggering large blooms (Online Resource).
Increases in ocean acidity are likely to influence phytoplankton in ways that favor HABs. The accumulation of CO 2 in the atmosphere has increased concentrations of seawater CO 2 and bicarbonate, which can be utilized by phytoplankton for growth. Studies of HAB species generally have found a positive relationship between increasing pH and growth/toxin production by these species (Lundholm et al. 2004; Hansen et al. 2007 ). Whether these relationships will be maintained in a more acidic ocean is uncertain (Moore et al. 2008 ). According to Hallegraeff (2010) , because of the ocean's increasing temperature, enhanced surface stratification, alterations in currents, and other ocean-altering events, the following impacts are likely: range expansion of HAB species, changes in abundance and seasonal window of growth of HAB taxa, earlier timing of peak production of some phytoplankton, and secondary effects on the food web. Although the relationship between climate change and the occurrence of HABs is not fully understood, the potential for interaction between the two is high. Predicted changes to Florida's climate are likely to increase the probability of manatee exposure to red tide which could increase future manatee mortality.
Increases in frequency and intensity of storms
Both theory and modeling predict that the intensity of hurricanes will increase with increasing global mean temperature. Emanuel (2005) found that the destructiveness of hurricanes has increased markedly since the 1970s and that increase is correlated to rising tropical seasurface temperature. Recent hurricane-prediction models project a decrease in the overall frequency of tropical cyclones but nearly a doubling of the frequency of Category 4 and 5 storms by the end of the 21st century (Bender et al. 2010) .
According to the IPCC (Intergovernmental Panel on Climate Change), the coastal U.S. is expected to experience more intense storms and possible changes in El Niño, which could increase threats to shorelines, wetlands, and other coastal habitats and man-made structures (Scavia et al. 2002; Emanuel 2005) . Since 1996, the frequency of hurricane landfalls in the Southeast has increased, and this pattern of elevated activity is predicted to continue (Goldenberg et al. 2001; Webster et al. 2005) . In Florida, higher sea levels coupled with more intense storms could have an impact on manatee mortality. In 2012, Tropical Storm Debby displaced or killed several manatees along the west coast of Florida. Langtimm et al. (2006) found that mean adult manatee survival dropped significantly following years with intense hurricanes or winter storms. Decreases in survival were assumed to be due to either direct (e.g., tidal stranding, being swept out to sea,) or indirect effects of the storms (loss of forage), or due to emigration of manatees from the affected area (Online Resource).
Hurricanes are known to be a cause of disturbance to sea grasses, the primary food of manatees (Short and Wyllie-Echeverria 1996; Steward et al. 2006) . Wind, wave action, storm surge, shifting substrates, rain and changes in salinity, and increased water turbidity, can impact submerged communities (Fourqurean and Rutten 2004) . In 1992 more than 1,000 km 2 of seagrass was lost in Hervey Bay, Australia, following two major floods and a cyclone (Preen et al. 1995) . Two years later the area still had not recovered and the local dugong population declined from an estimated 2,206 dugongs to approximately 500 (Preen and Marsh 1995) . The dugongs that remained in the Hervey Bay region following the storms stopped breeding and many died of starvation six to eight months after the events (Preen and Marsh 1995) . The number of calves sighted on surveys declined precipitously over the next few years suggesting that the impact of habitat loss may last several years (Online Resource). Seagrass loss due to hurricanes also has been documented in Florida (Fourqurean and Rutten 2004; Steward et al. 2006 , Carlson et al. 2010 . Individual storm characteristics play a role in determining the type and extent of damages that occur (Greening et al. 2006 ). Other impacts from hurricanes include excessive nutrient loading, algal blooms, elevated biochemical oxygen demand, hypoxia and anoxia, large-scale release of pollutants, sewage, and debris, and spread of exotic species and pathogens (Mallin and Corbett 2006) .
Loss of warm-water refugia and cold-stress
Manatees, because of their low metabolic rate (25-30 % of what would be predicted for their size; Worthy 2001), are poorly adapted to cold temperatures (Irvine 1983) . Chronic exposure to water <~18°C can lead to cold stress, a condition that can result in, emaciation, dehydration, skin lesions, gastrointestinal disorders, myocardial degeneration, and death (Bossart et al. 2003) . Under current climatic conditions, water temperatures in much of Florida periodically drop below thresholds manatees can tolerate for extended periods (Online Resource). A significant number of cold-related mortalities have been documented. The cold-related die-off in winter 2010 is the most notable due to its expansive geographic extent and the number of related manatee mortalities. Two-hundred eighty manatees died of cold stress during a three-month period; for 197 others, cause of death could not be determined, but the timing of the deaths and the location of the carcasses suggest that most also were a result of the cold. An additional 49 manatees were rescued for treatment of cold stress during that period (Barlas et al. 2011 ) (Online Resource). Despite the overall increasing temperature trend associated with GCC, according to Von Holle et al. 2010 , minimum winter temperatures have decreased in more Florida counties then they have increased. If this trend continues, future levels of winter cold-stress mortality could increase, possibility limiting Florida manatee population size and growth.
Man-made refugia
In 2010, an unusually cold year which resulted in the record count of manatees (5,077 manatees; FWC unpublished data), about 63 % percent of those counted were using an industrial source of warm water as a winter refuge. Another~3 % used one passive thermal refuge (Stith et al. 2012 ) (Online Resource). Over the past 50 years, man-made sources of warm water have become integral to manatees' overwinter survival, particularly in central Florida. According to Runge et al. (2007) , loss of warm-water sites or reduction in carrying capacity has been identified as a significant threat to the long-term viability of manatees. Laist and Reynolds (2005a) suggest that the loss of major power plant thermal outfalls could result in a substantial decline in manatee abundance along the Atlantic Coast and in southwestern Florida.
The state of Florida is considered to be one of the most vulnerable to SLR. With a 70-cm increase in sea level, Florida will lose almost 10 % of its land area (Stanton and Ackerman 2007) . Based on the SLR predictions of an increase of 1-2 meters in the next 88 years (Rahmstorf 2010 , Parris et al. 2012 , the location of 6 of the 7 most widely used power plants, several other plants used to a lesser degree, and the largest passive thermal refuge currently used by manatees will be inundated (Online Resources). Although, some of these plants may not be operating in the future, and the plants that are in operation later in the century may not produce as much warm water as they do today, warm-water capacity for manatees will be lost (Online Resource). Even in the near term, increased intensity and frequency of storms could interrupt the operation of plants (production of warm water). Since manatees show strong site fidelity to overwintering locations, in the event of loss of warm water from a site, it is unlikely that large numbers of manatees would move to an alternate location, even if one existed (Deutsch et al. 2003; Laist and Reynolds 2005) .
Natural refugia
A major concern with GCC is that climatic variation may alter the hydrologic cycle, and current data indicate that the cycle already is being affected (Huntington 2006; IPCC 2007) .
Over the last 50 years, the amount of precipitation in Florida has declined by as much as 15 % in some parts of the state (NOAA 2008) . Despite extreme weather events, drier conditions are projected to continue. Florida's aquifers are continuously replenished by the hydrologic cycle, but it can take years for water to reach a deep aquifer (Bloetscher 2009 ). The ever-increasing demands by Florida's human population put additional stress on already compromised systems. An estimated 93 % of the state's human population relies on groundwater for their needs (SWFWMD 2001) . In Volusia County, the location of a wellknown manatee winter aggregation site, water use increased 260 % from 1980 260 % from to 2005 260 % from (Rutledge 1985 Marcella 2008) , and local groundwater withdrawals have lowered the surface of the aquifer by as much as three meters (Kinnaman and Dixon 2009) . Although Florida's water management districts are mandated to establish minimum flows to prevent harm to the aquifers, withdrawals in central Florida may be exceeding sustainable levels (Marcella 2008 ) (Online Resource). In other parts of the state, aquifers also appear to be stressed or otherwise limited (Bloetscher 2009 ).
Along the Gulf coast and St. Johns River, hundreds of manatees aggregate during winter at several natural springs. The relatively warm water (~22°C) provided by each spring's discharge serves as an adequate refuge during the coldest periods of winter. In 2010, nearly 20 % of the manatees counted during a statewide survey were using Florida's natural springs as their primary source of warm water in winter (Online Resource). Increased intrusion of cooler saltwater from SLR or storm surge coupled with reduced spring flows could reduce or eliminate the viability of natural springs as warm-water refuges for manatees. However, some shallow water springs currently unavailable to manatees because of water levels may become more accessible (e.g., Chassahowitzka Springs) and some spring flows may be increased due to SLR (Online Resource) . Conversely, lower stream flows resulting from drier conditions and reduced spring flows could reduce dilution of streams and rivers concentrating salts and other pollutants (Bloetscher 2009 ) or dry up spring runs altogether, isolating manatees from sources of spring-fed fresh water, and sources of warmwater in winter.
Collisions with watercraft
Mortality statistics show that boats pose a significant threat to the Florida manatee population (Calleson and Frohlich 2007) . The impact of watercraft mortality was illustrated by a comparative population viability analysis (PVA) conducted by Runge et al. (2007) . Analysis showed that watercraft-related mortality was the largest individual threat to the Florida manatee population. Depending on region of the state, the fraction of mortality due to watercraft (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) ranged from a mean of 38-50 %. Watercraft mortality, even at low levels, presented a chronic source of mortality that exerted a significant impact on manatee population growth and resilience. The PVA, however, indicated that removal of the watercraft threat increased resilience in the population and lowered the probability of the manatee population declining to quasi-extinction levels.
Because many estuarine species live near their tolerance limits, coastal ecosystems likely will exhibit early responses to climate changes, leading to the loss of some species (Carlton 1996) . Changes in fishery landings are anticipated because of shifts in distribution, changes in the timing of migrations, and changes in the accessibility of target species. Given predicted climate changes over the next century, recreational fishing faces an uncertain future (National Wildlife Federation 2006). According to Cheung et al. (2009) recreational catches in Florida are estimated to decrease by 5-10 % on the west coast and 15 % on the east coast. Commercial catches in Florida are projected to decline by as much as 25 % (Cheung et al. 2009 ). Accessibility to desired resources and quality of the experience determine whether humans spend time on the water (Wall 1998) . Loss of fishing habitat and infrastructure, increases in storm frequency and pollutants (Morris and Walls 2009) , as well as economics and a change in the human demographic, could decrease the per capita number of boats using Florida's waterways. Simulation models of international tourism show that climate change is likely to shift tourism toward higher latitudes and altitudes (Morris and Walls 2009) , meaning that Florida may not be the preferred destination that it is today.
Although speculative, a change in the use of Florida's waterways may translate to a decrease in the number of watercraft-manatee collisions. However, the general assumption is that more people are expected to live on Florida's coasts in the future (Cerulean 2008) . A larger human population will continue to put pressure on Florida's natural resources (Online Resource). Maintaining manatee protections that regulate boat use and speeds, establishing special-use areas or no-entry sanctuaries and protection zones for critical habitat, and protecting resources that create critical habitat (e.g., spring flow) will remain important strategies for minimizing human-related impacts to manatees.
Potential impacts of GCC on manatee forage and habitat
Climate change likely will alter the processes that regulate and influence Florida's coastal marine ecosystems, including parts of the ecosystem on which manatees rely. Both precipitation (overall decrease with heavy downpours) and evaporation are predicted to change in Florida, thereby altering the hydrologic cycle and affecting runoff, ground water levels, and even sea level. Higher sea levels will inundate coastal lowlands, influence sedimentation, and increase salinity in rivers and bays. These changes, coupled with an increase in storm frequency, intensity, and precipitation, could alter Florida's estuaries. Many shallow-water habitats, including seagrasses, may be lost if climate change proceeds as predicted.
The impacts of elevated carbon dioxide, temperature, sea level, ultraviolet (UV) radiation, and other climate-related changes may alter the conditions for growth of aquatic plants, including those eaten by manatees. Manatees are herbivores that forage on a variety of marine, estuarine, and freshwater plants (Online Resource). Reich and Worthy (2006) found that regardless of the region in Florida the manatees had come from, nearly half the vegetation consumed came from marine or estuarine sources. Seagrasses have played a key role in manatee life history and evolution (Domning 1981 (Domning , 2001 ) and remain a staple of the Florida manatee diet. Climate changes may alter seagrass distribution, productivity, community composition, and nutritional value, which could have a profound effect on local and regional biota (Short and Neckles 1999) and on manatee carrying capacity.
The effect of SLR that will have the greatest direct impact on seagrasses will be increased water depth and associated decreased light levels (Dawes and Tomasko 1988; Short and Neckles 1999) . Diminished light can alter the structure of seagrass beds and ultimately reduce their productivity. The projected increase in water depth over the next century could reduce available light by 50 %, which would reduce seagrass growth by 30-40 % (Short and Neckles 1999). Florida's seagrass composition is similar to that found in the Caribbean (Online Resource). No other, more adaptive tropical seagrass species exists to replace those that are lost. In shallow areas currently exposed at high tide, increased water depth may allow seagrasses to expand shoreward, but where shoreline development and armoring are intensive, expansion would be impeded. This situation is unlikely to improve, as shoreline construction and armoring are likely to expand as residents attempt to protect expensive coastal real estate (Short and Neckles 1999) .
Increases in water temperature can directly impact seagrass metabolism and carbon balance which may result in changes in the seasonal and geographic patterns of seagrass species abundance and distribution (Short and Neckles 1999) (Online Resource). In addition, the amount of stratospheric ozone can be affected by increases in GHG. The projected changes in ozone and cloud cover may lead to large decreases in UV light at high latitudes and to small increases at low latitudes, as in Florida, where UV levels are already high (McKenzie et al. 2011) . A number of studies have shown an increase in solar UV-B radiation in aquatic systems over time (Häder et al. 2007 ). The risk of mutagenic and physiological damage from UV-B radiation may increase under GCC scenarios (Stapleton 1992 ) (Online Resource).
Since manatees are cold-limited, even if they expanded their summer range northward, as many species appear to be doing (Parmesan and Yohe 2003; Chen et al. 2011) , they still will need to return to areas that can provide warm water during severe cold periods. Central and southern Florida may remain the only winter habitat that can support manatees. If, as predicted, estuarine and riverine vegetation is altered, reduced, or degraded, and if fewer warm-water sites attract larger numbers of manatees, the forage-based carrying capacity for manatees at these sites may be exceeded. At present, the availability of warm water, not forage, is believed to have the greatest influence on manatee distribution in winter and has the greatest potential of limiting manatee carrying capacity in the future (Runge et al. 2007 ). In winter, almost all manatees seek refuge in Florida in areas with warmer ambient temperatures or with large natural or man-made sources of water above 18°C. Currently, grazing at these sites appears to be sustainable. This may change if power plant closures and SLR force more manatees to aggregate at fewer, larger warm-water sites and if the distribution, nutritional value, and productivity of SAV in those areas change.
Conclusions and implications
Impacts of climate change on sirenian populations have not been well explored and are open to conjecture, but the impacts are not likely to be positive (Marsh et al. 2011 ) (Online Resource). Given predicted GCC scenarios, some threats to Florida manatees likely will be intensified. Recent observed changes in manatee behavior may be a result of recent environmental change. During the warm season, more manatees are traveling farther north along the Atlantic and Gulf coasts than have previously been documented (C. Beck, pers. comm.), and manatees are being sighted in habitats not widely used in the past, although this may be partly an artifact of increased public awareness, increased monitoring, or manatee population growth. For example, the number of manatees using northern winter aggregation sites in Florida has increased in recent years (FWC unpublished data). Summer sightings on the Atlantic coast from Georgia to the Chesapeake Bay have increased in the past two decades, and manatees have been documented as far north as Massachusetts (C. Beck, pers. comm.) . This northward expansion could reflect increases in the population, densitydependent processes related to changes in carrying capacity of the habitat, or warming sea surface temperatures. In fact, a gradual repositioning of the jet stream over North America and increased sea surface temperatures on the Northeast Continental Shelf have been documented (Friedland and Hare 2007; Archer and Calderia 2008) . According to Overholtz et al. (2011) , these longer-term changes probably are related to the Atlantic Multidecadal Oscillations and the gradual warming forced by increasing CO 2 emissions. Despite projected overall warmer conditions, no suitable warm-water refuges for manatees are known to exist north or west of Florida. Because paleoecological records show that past climates that were significantly warmer than those today did not necessarily remove inshore thermal barriers that would have allowed manatees to inhabit the entire Gulf Coast yearround (Domning 2005) it seems unlikely that manatees will be able to make a permanent range shift outside of Florida. Florida is likely to remain the primary critical winter habitat for manatees in the future despite possible reductions in carrying capacity of both warm water and foraging habitats.
In general, diseases do not appear to have had a large impact on the Florida manatee population, but this could change under warmer conditions (Online Resource). Compelling evidence suggests that increasing temperatures may alter the biotransformation of contaminants to more bioactive metabolites resulting in more deleterious effects to pollutantexposed wildlife like manatees (Noyes et al. 2009 ). Cumulatively, this could translate to increased illnesses in manatees and in the ecosystems on which they depend.
According to Marsh et al. (2011) , reducing threats to all sirenian species now is crucial because the future promises even greater challenges from increasing human populations and a rapidly changing climate. Although human-related land-use changes remain the driver of species and habitat losses, climate change is projected to parallel or surpass it in the coming decades (Dawson et al. 2011) . The capacity of manatees to cope with climate change impacts will depend on both intrinsic (e.g., species biology, genetic diversity) and extrinsic factors (e.g., rate, magnitude, nature of change; Dawson et al. 2011 ). Just how manatees will adapt to environments in the future is speculative, but the adaptive nature of modern manatees may speak to the species' resilience (Deutsch and Reynolds 2012; Domning 2005) ; however, manatee's adaptive ability will be greatly influenced by the speed of environmental change and the degree to which human activity alters that change. The potential near-term effects of climate change (e.g., increased red tide, extreme cold weather), coupled with other humanrelated habitat changes (e.g., loss of warm water) could reduce manatee abundance.
Circumstance-specific conservation strategies could help maintain the potential for manatees to adapt and remain resilient as climate change progresses. Most strategies on how to facilitate species adaptation rely on improved understanding of the threat to a species and how it interacts with the species' ability to cope (Dawson et al. 2011 ). Pathways to addressing species adaptation may not differ much from current, orthodox conservation strategies, such as restoration and protection of habitat, removal of anthropogenic pressures, and species translocations (Dawson et al. 2011) .
Florida manatees are endemic to Florida and are listed as endangered by the U.S. Department of the Interior and as a species of Greatest Conservation Need by the State of Florida. At present, no federal or state plan directly addresses climate impacts to Florida manatees, and manatees have not been included in recent climate change assessments. This may be related to the assumption that SLR will have no adverse effect on aquatic mammal species; however, manatee's vulnerability to climate-related effects may be underestimated. Given the pace at which climate change is occurring conservation strategies should incorporate management actions to enhance the ability of manatees to adapt. As Marsh et al. (2011) point out, continued efforts to vigorously address threats to manatee populations remains vital especially since adult survival is the most important determinant of population growth (Runge et al. 2004 ). This should include, increased mitigation and securing of critical habitats (e.g., address water use issues and spring flow), clean-up of contaminates and pollutants, creating and maintaining rules and limits to reduce water-craft (Calleson and Frohlich 2007) and other human related mortality, maintaining the population over a broad area to avoid catastrophic loss, establishing or enlarging protected areas (particularly warmwater refuges), and creating and maintaining connectivity of warm-water networks and associated forage habitats (Flamm et al. 2012) . Legislative actions to minimize impacts of climate change may also be warranted.
Much uncertainty still exists about GCC and its impacts, but evidence suggests that it is likely to have a wide-ranging influence on many biotic and abiotic systems in both warm and cold climates 19 . To minimize impacts to any species, it is important to recognize the influence GCC may have on populations, and begin to identify and implement ways to slow or reverse negative impacts from it, and facilitate species adaptation to a changing environment (Martin et al. 2011; Ragen et al. 2008 ) (Online Resource).
